.(19)0*H4#fF/T(JP) (12)if$|^^$5 (B2) 

#rF^ 3 1 5 3 1 6 7-^ 

(P 3 1 5 3 1 6 7) 

(45)%ffB ¥/$13¥4^3g(2001.4.3) . . (24)^^8 ¥fi)cl3^1.^ 268 (2001. 1. 26) 

(5i)int. CI.' m\m^ FI 

G 1 1 B 5/31 G 1 1 B 5/31 D 

5/39 5/39 











(±7: 


S) 




(2i)ajss-^ 


#M¥9-342592 . . 


(73)1#!lFti# 000004237 




















(22)aiS0 


^l^9m2E 12 a (1997. 12. 12) 






«:Rii5«E^STg7| 










. (72)- 










(65)^i^^#-^ 


^ggipi 1-175927 






m^lP«E^STS7| 






(43)^MB 


Jpfifeim^ 2 0(1999. 7.2) 














/Pfi!c9^12^.12 0 (1997. 12. 12) 


(72) 












5^11-15528 






^M««E^3£TS7I 




B*m^«^ 


SWI»*B 


5p^ll^9j? 24 0 (1999. 9. 24) 


















100082935 










































mm mm 
















































(54) [%e^(D:«,li;] 


1 






2 







(57) Ii|#llFlt*«®ia] 

.[lt*^l] ^l<o^^ttgt^2(^5^titt^ir<7>|ig 

^m\tm: mis h d rmRv^mm^ 2 <^5SiKi4 



10 



h-ltj-fP'. F e. Co, N i X«:me5$:-&tf'g-^A^<b 
fifea. a*J®17!»M3(D|^Of6jti,;5U:^(cEic»3tjKtt 

(0 0 0 11 



(2) 

3 

[0 0 0 2] 

[0 0 0 3] ifi^, h V'^fvw^y TglcA 1 (D^m^it 
M^rfflt^S r 1 1:: ioT 2 OyoiavN^^gtt^^b^^r:^ 

i±\ ri996¥4.^ . v?-Y-:>-/i' • • ry^-f k • y 

^'yy^T.. 79^< 4724~4729M (Journal of Applied 
Physics, vol.79 , 4724-4729. 1996) J JCfBtt^iLT 

[0 0 0 4] ±i5{S^igttS?^W(^M-t5SWT-H> ^iJ 
x.»±\ Co F ed^t>fi!c^»l<7?5fifStiS5r*'7^S«± 

^LT. ff^iJ^^l. 2~2. 0 nmCOA 1 g^^a-f 

(CiiJ, A 1 zOai^^ib^S h >'^>/w^!J TS^rffMI" 

[0 0 0 5] ft&W^Ii^i: UT. #M¥5-63254^<2:^ffi. 
#58^6-244477^^^. 1$M¥8-70148-§-^i:i«v Itr^S^S 
-70149^di«&l>*!t#W¥8-316548-^^ffi. ri997¥. B 
^iSffliK^^^S, 21#, 493~496HJ 

[ 0 0 0 61 tZ^T-, iS^^K^x-f 



4#rf 3 15 3 16 7 

4 

[00 07] tS*<r)W^XST*li. igigA?©:,! mWTro 

14. SfBi*-I^l::*liXfficot^^f?rffii4^jgaojj|Kj$-li:5 
[0 00 81 

^ 1 Rl>'^ 2 roSSlK^gA^ffiUJ-itegi^HS r 1 755!£:>S 
^-r^SiSlc. ^l<D?S?Ktt«tl|2(?53iiatt@i:75SgH4 

«^ ^5 1» S o 
[0 0 0 91 ±l5l:i^^. h v^vi'S 

[0 0 101 

i^cDKJi:i^)Sl4. ^iroa^ttat^2K)?S^tt)it<^ 

[001 11 ^mmn mM-^-y v'\zm\>^^ mm v 

efSLfcffiffi$r^2(DSfSi&aT' vy^^-yf-y^-^^ 
<ox\ m^^mm(omc. ^lat/^ 20^^14)1^31:1 

[0 0 121 ?ff^xgAv ^m^thy^-^^^-^ 



(3) 

5 

[0 0 13] 5Jc»sL<ii, m2(omm!&mtiK yy 

:^^T-S)^„ rw^^, m2c7)W^jiig|c*5Jt5*f^(^ 10 

10 0 1 4] iffSlili, miSO'^2W5^Ki±gO'>nf 
<i:t-:fr^)v Fe. Co. N i XflrtMb^r-^tf-g-^ 
i}^hfiSLi>, znm^. ^l<03SiK14S5.O'^2w^iKtt 

[0 0 15] yVrf'/'f K 

[0 0 16] 

1 1 1 b'^mm 1 2 i: ^mmmzfim^^ 

(El 1(a)) . W<F*9(C^®E*^»A.L, *«»1 

1 3^?f^^K1-5 (ElKb)) . ?»:v^T% hv-^yu/^yr 30 
^1 3±Jc^2(?35S^tt»l 4^ffMi-5 (HI 

(c)) „ 

[0 0 17] zzx\ ^^m(^m'&i3^^ms.-ti>t:i 

HlT'lft5^Lfc3M^tth>'4'vug^«^$rttfflL. 
m.%-^y KlcjDli-5BU(OKMl ~6JcpLTi5iP^1- 

-''TorrWT, A r ffi:/35r 1 0 mTorr. S.l>*i^J^g[l:y3^ 40 

2 0 OWJC-f^, 

[0 0 18] *-f, Pt!|£H <D$|3iXSIlov^Tl!ieqi- 
■5„ ll2(a)tC;T^1-J;5lC. Lfc S i S« 

3 l±tC, i?;i^;»55 0 nraWA 1 JiA^ tj/^S^ 1 COffi^ 

ttg3 3 m^ii^2nm(D^ 1 IKTii-tjfiKS^Sg 3 4 
iZf^^mimAV. mmf£tli:2 0mToTT'^2 0 OTorr 

«®iir-i 05^r«mJtL. a i #ai3 Am^^mitL 

T h>^^/i'^<y TS3 5^^^i-5o Ml^, ^S<Ogm 50 



!^Pf-3 15 3 16 7 

6 

\zi:iOy< y^V7y Kff;'jlcii LfcWz, m^*^ 2 0 n 
m<OCo F eJI;5»f>fi)c5m2ro?S{a{tS3 6$r;^^<2/t? 

[0 0 19] h V yyyy^mmRif 

Tl35Ei^Jg4^lciiilIt. S iS«3 1 ±<D-SC^^*-r 
5 (H2(b)) , SJC. m2U) iZ7ik^Xolz\ 
m%:m.^t^tzib(OUi^y^ h^<^->3 7^^2<r>%m. 

tt® 3 6 1 mz. m 1 (osi^m 3 2 ±t-, 

I|2©^^<4g3 6A^f>mi<D3Smttg3 3^X'i^:^ 

[0 0 2 0] !J:t^T% h^<^-:^3 7^SLfc^ 

mX\ Jp;z^*53 0 0 nmOA l203^?5^<bfi)c5te^S3 
8^. S iS«3 lSO'miCigei^S3 2±lC«^t••- 
A|cJ;oT^«Lfcmli, Ui^;^ ^^^•^?->'3 7 5:^7 
(@2(d)) . MJC. ±USi^^^ 

(^ssjKtss 3 6 i: '^^<om 2 (Di^mm 4 0 1 <r>m<Dm9i. 

^^^^5 (gl2(e)) , ^v^T^ 

2 0 0 nm(DA 1 2 Wffii^l 4 0 5rK^^ 

E(c^«Lfcmi-. l/v^^ h/<^->'3 9 7 

>'^^^^^^m^<0«iisH (ia2(f)) , 

[0 0 2 11 «^£^2(±. w^itc^oftsA i)K?!»^f>fife?) 
mmms 4\zjtK.x. m^*'^Aimhm\:^2nm<DMs 

[0 0 2 2] 1^^3(4, mP^lKioif^A \m*^hl^i> 
mmms 4izi^x.X, ii:;^;J5A mi:|l]U.2nm(;?La 

T.mttu.n 1 <om^ t mmxh?>. 

[0 0 2 31 «!|sf4«. ^^sfuc*5(t5S iS«3 1{:: 
ftxT, A I2O3- T i C-fe75 ■:x^'S«Srffll'\ itv 

[0 0 2 4] ^isfsW. l^^£f2{c*5tt5S i a«3 1 (c 

^i^^»tt-^st>*MitIS^4W^ 2 t mmx'hi>. 

[0 0 2 51 ^!^E^6«. «^sf3tc*3tt5S iSK3 lie 
R^X. A IzOa- T i C-fe75 :y^'»«^fflv\ 

[0 0 2 6] rrt?, ««J;t{±'il2(f)(D«tE¥mF~ft* 

^SrfTpfc*. i5^'r>'>'^^y-5:fflV^TK^l~6Ci^ 

^f)^hm^p^mi:{¥mi-^, mwimmxmx'ii. 

S/J5^0. 2 5 f/m8S(0#^^^-i'-V* vK«i^5r^ 
tf?StiW^ffii&WM:ijgTL. ?ffliSoiHi|sSg$r3 
0RPMICfi.oJf#(t?^fi^5 glc^*^^L)fc:t^S|-C. 



(4) 



[0 0 2 7] 

[0 02 8] mmmi 

j^-yfi^ifX'U, 7'7X-=!'^4:^^t bT^^^^:^S 

^f^\'\ if^EEtlii'^O . 3Torr<7)02+CC 10 
OW. SSi)D«S?ag«6 0°C. :n.;/^y^stPBl«2 0 

[0 0 2 91 ■m^m2 

mm(^wBm\^Mi^xB]^*'^^y'^>i^^^-t^ t 

nigS|ie:^S;<SrfflV^, ■ffT.mM^O . 2Torr<0 

■ pn*n^;iKS;'3«2 5 ow. s«*p^fifiSi4 5 o°c, ^ 20 

■y^ymraii 1 0 0»> 3ij/^>'^^ft(i|^2 0 nmt 
[0 0 3 0] ggjjfegilS 



4#^3 15 3 16 7 



8 



if ;>^E. titles X 1 O'^TorrOA r iS7s^:^y=i->^iS7. 

^gliO. 2mA/cD^. S«AB^ft®^l±7 Ot:. 3^^^:^ 
;/Btr«1li3 0^. 3^:/ ^1:14*^5 0 nmt Lfc, 
[0034] ^jfeeil7~l 1 



[00 3 51 -U^m 12-16 



fflv^, iiysW.filV'X 0 0Torr(DC F^+Hz^S-^^'^^Sr^^ 

y^i^^iS:^t UTfflv^/c. ^*n;«Ji&l::;^ii4 2 o o 

W. S®*Pllft®^H5 O-C, ^■y^y^'^mit4 0^. 
3^y^Vi/ft«|5]2 0 nmi:Lfc„ 30 
[00 3 1] ^«iieil4 

iST^mM^l OTorrWA r *';^5r:3^.yf->'i^*'^ t LT 

f(]*DS;'3rt 2 0 OW. ««*0^affiSf4 2 5°C. 
^-;'f-y/BtPa1tt5^, ai-;/f->yi;{4i^3 0 nmi: L 

[0 0 3 21 ^isei|5 

^)|si5(0Weffi|;:?ftL-CSf£;tt-^*>f--^^f ^^-^ 40 

$rfflv\ :tf';^E;^yi58 X 1 0-''Torr(Z)CC U**:^5r3^ 
-5" y t LTffl V^fc, 3l- ^'JnijiSEEIi 5 0 0 

0°C, :x.y'}-:^Vmm\0^. :t -y ^ y i/4l4*^ 5 0 
n m t U fc„ 

[0 0 3 31 ^fewe 



»iS0iJ2<O^^tPS^T-&5„ . 
fOO 3.61 jgjfegill 7-2 1 

[00 3 7] ^Ifegil 22-26 

2 ~ 6 (O^&ef ^ffilcM L T ;^ ^ 31 y >- y 5rJg 

[0 0 3 81 -Umm 2 7-31 



[0 0 3 91 SMafiai 3 2-36 



l^^2 — eco^WSffif-^L'T'i' :^:/t'-A3i.yf^:/^^ 
*<*tt*iS0i]6cO#-g-i:|5]«T-S)5, . 

[0 04 01. ^mm 3 7 



^^1 (OWeffif-^ftUT'r:^^? U >^^M-t^tlCX 

;»S2 x.l O-^TorrOA r ^'xSr^i j/f-y^^*';^ t LTffl 
V^fc„ P(l*I)miE(42 0 0 V..^^V«JS^gttO. 6mA 
/cm^, S«*I]flfttag«5 0°C. :i^ y^y'f^mil 0 
3iy^>-yStt*^4 0 nm t Lfc, 
[0 0 4 11 ^tagi] 3 8 



!J52 x 1 O-TorrCOA r +02S-g-**^^r3i y f-V^^*' 
140. 6mA/cm^ «ffiJ!niiiiag{4 5 or, niy^y^^^ 



(5) 



!j#lf3 15 3 16 7 



10 



Palli 1 5 y 5^ > 3 0 n m i: Lfco 

[004 21 u±<om^m 1-38, st>\ mmmm 
s x-m Ltzm.^ 1 ~ 6 Oft 4 4 stosiKtt h 

fc, UTIl, J|[;ZflOnm 

roCrTlSg. 0 nmcDCoC rTaPtmSg. J? 

*5JIiJJ:(-«l$ix, Jl|ftO^$ He -4524000 eT\ JS**10 



*5eSi:S:^<O^B r t 0 0 G p in<0tj(05rSffl L 

fc-fev;^m^^g5 X 1 O^'A/cm^OS^aS;^ [mV] i: 
[004 31 



m 








S^ai*(mV) 


mm 


m 1 




4. 


2 




mms 


J 2 0 


2 . 


8 




m 2 




3 . 


8 




mmis 


11 2 1 


4 . 


3 




&i 3 




2 . 


9 




mmis 


!1 2 2 


4 . 


1 




m 4 




3 . 


5 




mme 


5 2 3 


3 . 


4 


Slits 


m 5 




4'. 


1 




mma 


tj 2 4 


1 , 


8 




096 




3 . 


5 




mmf^ 


g 2 5 


2 , 


7 








3 . 


9 




mm9 


y z 6 


1 . 


9 








2 . 


7 




mme 


*I 2 7 


3 . 


3 




m9 




4 , 


2 




mme 


^1 2 8 


4 . 


2 


mm 


m 1 


0 


3 . 


9 




mme 


^29 


3 , 


2 


mm 


m 1 


1 


2 . 


5 




mme 


^30 


3 . 


4 


mm 


1 


2 


3 . 


6 




mmi 


^ 3 1 


3 . 


8 


mm 


m 1 


3 


4 . 


5 




mmi 


3 2 


2 . 


7 


mm 


1 


4 


3 . 


7 




mmi 


/ij 3 3 


3 . 


I 


mm 


m 1 


5 


3 . 


2 




mm 


3 4 


2 . 


3 


mm 


#0 1 


6 


2 . 


6 




mmi 


« 3 5 


3 . 


3 


mm 


«y 1 


7 


3 , 


6 




mmi 


« 3 6 


3 . 


8 


mm 


Ml 


8 


2 . 


6 




mmm3 1 


3. 


6 


mm 


m 1 


9 


3 . 


2 




mm^ 


« 3 8 


2 , 


7 



(004 41 



5« ^ [«21 







m 




IS« 1 


0, 5 6 




0. 38 




0.43 




0. 6 9 


iS»3 


0 . 5 5 




0 . 4 7 



[0 0 4 51 ^lRt>*^2A»t>S^T-t5ipJ;i, K7 
W^^tcH, H^ffi;^ttv^Ti^fcO. 7 [mV] WTt 

^3l.;,^V^'?^]5gLfc^JS«^l~3 8W:^-g-JCli. ft/b 
«OfitT'feoTt,*iS«SJ2 4(D1 . 8 [mV] Tfe 9 . Z 

i^.^^^^(Dm^mx\^\ . s [mv] ^^(^{KT'&t). ± 

[0 0 4 61 &.±.(Diio[^, *Sig:frffilcJ:5i:, mW. 50 



^m<r>m\z. ||lSt>'ll2(D^KttS3 3, 3 6 Failed 
h v^'-zw^ij TS3 5lcJ;5^lRf>'^2c0^ffi 

^mfi\<r>AVitimm.mim3E.K{^wx'^^mi^ v > 



(6) 

11 

T'tt. w±^mfm%-^ y KcO^gS 9 H 3 0 %egT' 
[0 0 4 7] W±« *:^WSr^<Oif]@/j:**SJ^ffi«»J(^S 

[0 0 4 8] 



i|#iT3 15 3 16 7 



12 



[iaScOfg5¥'tlft5^] 

[011 *ll?q<0-^igff$^«RJIr#,5S«ai±hV^^yi'S 

[02] pi.mmmi-^f^.<Dm'Fm^m\z7ri-wimm 

Wi±<o-'Ui:m^i-^m<Dm^, (c) 
[??^«i5i?qi 

11.33 mi <omm{tm 

13.35 h >^^juy< V rm 

14.36 m 2 (D?SJH±@ 
3 1 S i 

3 2 W.\ <r>WMm 



[HI] 



[112] 



(a) 



J2 



(b) 



(c) 



I 



14 
13 
12 
I I 



(a) 



(b) 



(c) 



(d) 



32/=^ 




(e) 



32 



/- 



39 



34 



36 

-33 



'31 



(f) 



32- 




36 
34 



36^ 
-33 



'40 



^31 



(7) if$SF3 15 3 16 7 

^.^IP^E^STi 7#l-§- 
m:^«5^ESSTi 7#l-§- 0*S^ 



«:^la5^E^3ET@ 7#1# B*mSl 

KiwlP^E^STa 7Si^ 0*1:^ 



(56)#%3tS^ ¥8 -45031 (J P, A) 



